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NOTICE 

This  report  was  prepared  as  an  account  of  work  sponsored  by  the  United  States 
Government.  Neither  the  United  States  nor  the  United  States  Department  of  Energy,  nor 
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the  accuracy,  completeness  or  usefulness  of  any  information,  apparatus,  product  or 
process  disclosed,  or  represents  that  its  use  would  not  infringe  privately  owned  rights. 
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MAY  1979 

I.   SYSTEM  DESCRIPTION 

This  solar  energy  system  is  installed  in  the  North  Hampton  Park  Recreation 
and  Health  Center  in  Dallas,  Texas.  The  building  contains  an  area  of  16,000 
square  feet,  which  provides  room  for  an  8,000-square  foot  gymnasium,  a  locker 
room  and  a  health  care  clinic.  The  solar  system  is  designed  to  provide  80 
percent  of  the  annual  space  heating,  48  percent  of  the  annual  space  cooling, 
and  90  percent  of  domestic  hot  water  requirements. 

The  solar  energy  system  contains  238  single-glazed  flat-plate  collectors, 
manufactured  by  Honeywell,  Inc.,  providing  a  gross  area  of  3,650  square 
feet.  The  collectors  are  mounted  in  29  arrays  on  the  roof  of  the  building 
and  face  south.  The  collectors  are  tilted  at  an  angle  of  25  degrees  from 
the  horizontal.  The  heat  transfer  medium  is  an  aqueous  solution  of  35  per- 
cent ethylene  glycol.  The  capacity  of  the  collector  loop  is  475  gallons. 

Space  heating  is  accomplished  by  the  transfer  of  thermal  heat,  using  heat 
exchangers,  to  the  air  handling  system.  Space  heating  is  supplemented  by 
a  gas-fired  boiler.  The  thermal  energy  is  stored  in  a  6,000-gallon  hot 
water  storage  tank  which  is  located  above  ground  in  the  mechanical  room 
and  is  insulated  with  four  inches  of  urethane. 

Space  cooling  is  supplied  by  using  solar  energy  to  operate  an  ARKLA  absorp- 
tion chiller.  Chilled  water  is  stored  in  a  2,000-gallon  tank  located  above 
ground  in  the  mechanical  room  and  insulated  with  four  inches  of  urethane. 
Auxiliary  space  cooling  is  provided  by  two  vapor  compression  units. 

Supply  water  (city)  is  preheated  by  heat  exchanger  HX3  on  the  hot  side  of 
the  absorption  chiller  condenser  loop.  Preheated  water  is  further  heated 
by  heat  exchanger  HX2,  between  the  hot  water  storage  and  the  domestic  hot 
water  heater  (DHW  heater).  A  conventional  100-gallon  natural  gas  water 


heater  provides  additional  thermal  energy  to  satisfy  the  load  require- 
ment. The  system,  shown  schematically  in  Figure  1,  has  five  modes  of 
solar  operation. 

Mode  1  -  Collector-to-Storage:  This  mode  is  entered  when  either  of  two 
collector  absorber  plate  thermal  switches  close  and  activate  pump  PI  at 
180°F  for  cooling  and  120°F  for  heating,  respectively.  The  set  points 
are  automatically  selected  by  manual  demand  switches  on  the  control  panel. 
Additionally,  when  the  solution  temperature  leaving  the  collector  system 
exceeds  the  hot  water  storage  temperature  by  20  degrees,  pump  P2  is  ener- 
gized. This  mode  continues  until  the  temperature  difference  is  less  than 
three  degrees. 

Mode  2  -  Space  Heating:  This  mode  is  entered  when  the  HEAT  AUTO  switch 
on  the  console  switch  panel  is  in  the  ON  position.  Pumps  P4  and  P5  are 
energized  when  valves  V3,  V6  and  V7  on  their  respective  hot  water  coils 
begin  to  open  to  the  coil.  At  the  same  time,  the  control  cycle  for 
valves  V4  and  V5  will  be  enabled.  The  signal  from  an  electronic  sensor 
downstream  of  valve  V4,  reset  by  an  outdoor  electronic  sensor,  causes 
valve  V5  to  be  positioned  to  maintain  heating  water  at  a  selected  tempera- 
ture. The  selected  temperature  is  reset  inversely  to  changes  in  outdoor 
temperature. 

If  the  solar  heated  water  temperature  becomes  too  low  to  supply  the  heating 
demand,  valve  V5  reaches  the  full  open  position  to  storage,  a  time  delay 
circuit  is  initiated,  valve  V5  closes  to  the  storage  tank,  and  valve  V4 
opens  so  that  hot  water  from  the  gas-fired  boiler  may  be  used  to  satisfy 
the  heating  loads.  The  control  cycle  for  valves  V4  and  V5  has  a  time  delay 
which  is  adjustable  up  to  a  maximum  of  five  hours.  The  time  delay  is  to 
prevent  valve  oscillations.  If,  during  this  cycle,  heating  requirements 
are  satisfied  and  valve  V4  reaches  the  fully  closed  position  to  the  boiler 
position,  another  time  delay  cycle  is  initiated  which  will  cancel  the 
previous  time  delay  cycle  and  restore  space  heating  to  valve  V5  and  the 
solar  energy  source. 
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Mode  3  ■  Space  Cooling:  When  the  COOL  AUTO  switch  on  the  console  switch 
panel  is  in  the  ON  position,  pump  P7  starts  if  any  chilled  water  valve 
(V8,  V9,  or  V10)  is  open  to  the  cooling  coil.  Pump  P6  is  interlocked  to 
start  when  pump  P7  is  started  and  the  absorption  chiller  control  circuit 
is  enabled.  Pump  P8  and  the  cooling  tower  fan  are  controlled  by  the  absorp- 
tion chiller  controls.  Valve  VI 1  will  attempt  to  maintain  generator  water 
temperature  at  170°F.  The  chilled  water  inventory  will  be  maintained  by 
energizing  the  chiller  when  chilled  water  return  temperature  exceeds  50°F 
and  by  de-energizing  the  chiller  at  44°F.  If,  during  the  cooling  portion 
of  the  cycle,  cooling  demands  cannot  be  met  by  the  chilled  water  system 
and  any  chilled  water  valve  reaches  full  open  to  the  coil  position,  a  time 
delay  cycle  is  initiated  which  closes  chilled  water  valves  V8,  V9 ,  and  VI 0 
to  the  coils,  and  enables  the  respective  air  conditioning  unit  to  allow  the 
chilled  water  storage  to  recover.  During  this  cycle,  pump  P7  will  be  lock- 
ed on  to  provide  required  circulation  through  the  chiller.  The  time  delay 
cycle  is  adjustable  for  up  to  five  hours.  After  the  time  delay  period,  the 
air  conditioning  unit  is  de-energized  and  the  solar  mode  re-entered. 

Mode  4   Excess  Heat  Rejection:  The  hot  water  storage  is  provided  with  two 
alarm  thermostats.  One  initiates  an  alarm  at  the  central  control  console 
when  the  storage  temperature  reaches  a  selected  low  level.  The  other  thermo- 
stat initiates  an  alarm  if  the  hot  water  storage  temperature  reaches  a 
selected  high  level.  At  the  same  time,  valve  VI  will  be  positioned  to  di- 
vert collector  solution  through  heat  rejector  HX4,  where  excess  energy  is 
dissipated  to  the  outside  air. 

Mode  5  •  Domestic  Hot  Water:  Domestic  hot  water  (DHW)  is  preheated  by  heat 
exchanger  HX3  when  the  cooling  tower  is  active.  Energy  from  hot  water  stor- 
age is  exchanged  at  heat  exchanger  HX2  when  pump  P3  is  on.  Pump  P9  is  on 
continuously. 

II.  PERFORMANCE  EVALUATION 

The  system  performance  evaluations  discussed  in  this  section  are  based 
primarily  on  the  analysis  of  the  data  presented  in  the  attached  computer- 
generated  monthly  report.  This  attached  report  consists  of  daily  site 
thermal  and  energy  values  for  each  subsystem,  plus  environmental  data. 


The  performance  factors  discussed  in  this  report  are  based  upon  the 
definitions  contained  in  NBSIR  76-1137,  Thermal  Data  Requirements  and 
Performance  Evaluation  Procedures  for  the  National  Solar  Heating  and 
Cooling  Demonstration  Program. 

A.  Introduction 

The  solar  energy  system  was  turned  on  in  June  1978,  and  has  been  operating 
with  the  auxiliary  heating  system  since  this  time.  Site  data  acquisition 
was  started  on  September  4,  1978. 

The  solar  energy  system  operated  continuously  during  May.  The  space  cool- 
ing load  was  33.07  million  Btu,  of  which  the  solar  energy  system  provided 
7.61  million  Btu  and  the  auxiliary  system  provided  25.46  million  Btu. 

A  malfunction  in  the  automatic  controls  for  the  domestic  hot  water  subsystem 
resulted  in  fossil  energy  being  transferred  to  the  hot  water  storage,  which 
is  the  reverse  of  the  design  plan.  Natural  gas  was  turned  off  to  the  boiler 
on  April  27,  1979.  The  natural  gas  was  turned  off  to  eliminate  the  inadver- 
tent transfer  of  boiler  heated  water  to  the  hot  water  storage  due  to  leakage 
past  three-way  valves  V4  and  V5. 

B.  Weather 

The  climatological  measured  versus  long-term  values  are   shown  below: 


Ambient  Temperature  (°F) 

Heating  Degree-Days  (°F-day) 

Cooling  Degree-Days  (°F-day) 

2 
Insolation  (Btu/ft  -day) 


Long-Term 

Average 

Measured 

72.5 

71 

0 

28 

236 

221 

1,810 

1,548 

C.   System  Thermal  Performance 

Col  lector  -  Of  the  175.1  million  Btu  of  solar  energy  incident  on  the  col- 
lector &rr&y   during  May,  only  128.7  million  Btu  were  incident  on  the 
array  when  pump  PI  (Figure  1)  was  operating.  The  system  collected  a  net 
energy  of  41.8  million  Btu,  or  23.9  percent  of  the  total  insolation  inci- 
dent on  the  collector  array.  The  operation  of  pumps  PI  and  P2  to  collect 
energy  required  1.8  million  Btu. 

Energy  loss  from  the  collectors  was  3.2  percent  of  the  total  energy  gained 
by  the  collectors.  This  loss  was  caused  by  collector  flow  occurring  when 
the  inlet  temperature  was  greater  than  the  outlet  temperature.  This  condi- 
tion usually  occurred  during  the  last  30  minutes  of  each  day  prior  to  pump 
PI  turning  off.  Actual  energy  lost  was  1.32  million  Btu.  Energy  loss  from 
piping  between  the  collectors  and  heat  exchanger  HX1  was  7.0  million  Btu. 

Storage  -  A  total  of  31.60  million  Btu  was  extracted  from  storage  during 
the  month.  The  space  heating  subsystem  received  no  energy  from  storage. 
The  domestic  hot  water  subsystem  recieved  no  energy  from  storage.  The 
space  cooling  subsystem  received  31.6  million  Btu  from  storage.  The  energy 
in  storage  increased  by  0.2  million  Btu  during  the  month. 

The  domestic  hot  water  subsystem  delivered  0.04  million  Btu  to  storage, 
which  is  not  a  normal  mode  of  operation.  A  review  of  the  net  energy  flow 
in  and  out  of  storage  is  shown  below: 

Solar  energy  delivered  to  storage  34.80  Million  Btu 

Energy  delivered  to  storage  from  DHW  0.04  Million  Btu 

Solar  energy  recovered  from  storage  31 .60  Million  Btu 

Excess  energy  3.20  Million  Btu 

3.20  Million  Btu 
Stored  energy  change  0.2   Million  Btu 

Energy  loss  from  storage  3.0   Million  Btu 

Storage  efficiency  was  91.3  percent. 


Domestic  Hot  Water  -  Hot  water  consumption  for  May  was  2,316  gallons. 
Average  consumption  was  75  gallons  each  day.  During  May,  the  average 
temperature  of  hot  water  delivered  was  134°F.  The  hot  water  consumed 
was  replaced  with  cold  water  at  an  average  temperature  of  73°F. 

During  May,  no  energy  was  transferred  from  hot  water  storage  to  the 
DHW  heater.  Inadvertently  0.04  million  Btu  was  transferred  from  the 
DHW  heater  to  the  hot  water  storage.  This  anomaly  was  due  to  a  mal- 
function of  the  automatic  control  system. 

Space  Heating  Load  -  The  space  heating  subsystem  report  shows  a  space 
heating  load  of  0.86  million  Btu  supplied  by  the  boiler  as  auxiliary 
thermal  energy.  The  report  also  shows  zero  auxiliary  fossil  fuel  con- 
sumed by  the  boiler.  Since  the  natural  gas  to  the  boiler  was  turned 
off,  the  0.86  million  Btu  is  an  indication  of  leakage  past  three-way 
valves  V4  and  V5  when  pumps  P4  and  P5  were  on.  Until  the  three-way 
valves  are  repaired  no  meaningful  conclusions  can  be  obtained  from  the 
space  heating  subsystem  report. 

Space  Cooling  Load  -  The  total  measured  cooling  demand  was  33.07  million 
Btu.  Of  this  total,  the  solar  energy  system  provided  7.61  million  Btu, 
and  the  auxiliary  system  provided  25.46  million  Btu.  The  solar  cooling 
system  extracted  31.54  million  Btu  from  the  hot  water  storage  and  required 
5.29  million  Btu  of  operating  energy. 

The  auxiliary  system,  which  consists  of  two  air  conditioners,  used  10.18 
million  Btu  to  produce  25.46  million  Btu  of  cooling.  The  auxiliary  system 
ran  26  days  in  May.  Total  cooling  operating  energy  for  May  was  12.84  mil- 
lion Btu,  of  which  7.55  million  Btu  was  used  to  operate  the  air-handler 
fans.  The  absorption  chiller  operated  25  days  in  May.  The  31.54  million 
Btu  consumed  by  the  genetator  of  the  chiller  produced  14.49  million  Btu 
of  cooling.  This  represents  a  monthly  average  COP  of  0.35.  This  low  COP 
is  due  to  the  chiller  operating  at  times  when  the  return  chill  water  temp- 
erature was  within  3°F  of  the  outlet  temperature.  This  is  discussed  in 
greater  detail  in  Section  II. D. 


D.    Observations 

Automatic  Control  Problems  -  The  transfer  of  0.04  million  Btu  from  the  DHW 
heater  to  the  hot  water  storage  tank  is  not  a  normal  mode  of  operation. 
This  is  due  to  the  automatic  controls  not  being  properly  set. 

Leaking  Three-Way  Valve  -  The  adverse  effect  of  water  leaking  past  the 
three-way  valves  V4  and  V5  was  eliminated  by  turning  off  the  natural  gas 
to  the  boiler.  Tnis  prevented  boiler  heated  water  from  flowing  to  the 
storage  tank  and  made  possible  a  performance  evaluation  of  the  storage 
subsystem. 

Space  Cooling  Automatic  Controls  -  The  suggested  changes  which  would  improve 
performance  are: 

1)  The  absorption  chiller  control  circuit  should  de-energize  the 
absorption  chiller  when  the  chilled  water  return  temperature  is 
less  than  44°F.  The  data  from  the  National  Solar  Data  Network 
(NSDN)  indicate  that  this  control  may  not  be  functioning.  This 
control  should  be  checked.  When  the  absorption  chiller  cycles 
off,  it  should  remain  off  for  3  1/2  minutes.  For  example  on 
May  16,  1979,  the  chilled  water  return  temperature  T551  was  ap- 
proximately 42°F  from  1313  to  1428  hours.  The  absorption  chil- 
ler appears  to  have  continued  functioning  during  this  period. 

2)  The  chilled  water  tank  temperature  is  being  maintained  too  low. 
For  example,  temperature  sensor  T502  which  is  located  in  the  top 
of  the  chilled  water  tank  registered  at  39.9°F  at  1450  hours  on 
May  16,  1979.  At  this  time  tne  chilled  water  return  temperature 
sensor  T551  registered  42.6°F.  Efficiency  would  increase  if  the 
chilled  water  tank  temperature  was  increased. 

3)  The  auxiliary  air  conditioners  are  energized  concurrently  with 
the  chilled  water  pump  P7.  For  example,  on  May  16,  1979, air 
conditioners  number  one  and  two  were  energized  from  1252  to  1417 


hours  while  the  absorption  chiller  was  operating  and  pump  P7 
circulated  51  gallons  of  chilled  water  each  minute.  The 
chilled  water  return  temperature  sensor  T554  registered  an 
average  of  41°F  during  this  period.  With  chilled  water 
available  at  a  temperature  of  41°F,  the  building  cooling 
load  could  have  been  within  the  capability  of  the  absorp- 
tion chiller. 

E.   Energy  Savings 

The  Dallas  Recreation  Center  solar  energy  system  resulted  in  a  negative 
savings  of  -0.09  million  Btu  of  natural  gas  during  the  month.  The  nega- 
tive savings  was  due  to  1)  the  reverse  flow  of  energy  from  the  DHW  tank 
to  the  thermal  storage  tank  and  also  due  to  leakage  past  valves  V4  and  V5 
and  2)  the  cooling  load  supplied  by  the  absorption  chiller  required  more 
electricity  than  would  have  been  required  had  a  conventional  air  condi- 
tioner supplied  the  load.  For  example,  the  operating  energy  for  the 
chilled  water  system  which  includes  pumps  P6,  P7  and  P8  used  5.29  million 
Btu.  Assuming  a  COP  of  2.5,  this  would  have  produced  13.2  million  Btu  of 
cooling  from  a  conventional  air  conditioner.  The  total  cooling  load  sup- 
plied by  the  chilled  water  was  7.6  million  Btu. 

III.  ACTION  STATUS 

The  operation  of  the  absorption  chiller  was  discussed  by  phone  with  Frank 
Marshall  on  May  24,  1979.  In  order  to  operate  more  efficiently,  Frank 
plans  to  adjust  the  absorption  chiller  controls  and  install  a  new  conden- 
ser high  limit  switch. 


in 
o 
V 

D 

D 

D3D 

D      DDDDDDD 

h     • 

h-    • 

h-KH 

(-      l-t-hf-hl-l- 

a  i-  lv  h  ll  a 

lTDCD 

LT)       CDtDCDCDCrCECD 

i 

LL 

z   • 

u. 
Z    • 

to  to 

z  zz 

ZhZZZZZZZ 

UCOOLULb 

QUO 

juzaoocGOO 

(D 

~C0 

>-i  LO  LU  Lu 

•— i  i— i  i— • 

^>— iLL>_,>-- IHM»- IMM 

_i\  _j\aa 

1 1 1 

k-  JUJJJJJJJ 

O 

_J  D  _lDOO 

-J_J_! 

a_ia  _ij_i_i_i_j_i 

CVJ 

S 

•—  H 

>-  h-  LL  LU 

HHM 

t—  •— «  UJ  •— •  •— •  •— *  •— •  *— *  •"-•  ""^ 

iDiffiOQ 

iiZ 

5£  a  2  Z  5  >"5  5:2: 

LU  O  Ui  t\J  y>  (*;  H>  VL/  ^  -* 

a 

4 

N  U; 

OLD 

•-H    (J  ^ 

X  —  0'  Uj 

J 
U 

ON 

~  LON  Is- 

-a  n  in 

H  CJ  v.vj  N  n  O  CU  O  f*i  t> 

U«J 

^O-  CU<t 

•  r-  m  o 

co  t>     0'  rj  if)  -^  s  0  0 

U) 

h-  K 
luDo 
X  LGLL 
1    -.2 

aa 

Lf.  <* 

4 

COvt        OtUL0ON-*O 

3. 

U*  <C0 

< 

<  If;       —a. 

a 

Q  n  Q  o  CJ 

• 

O 

tf>       UJ       UL 

ON^vOtTOjn   •■*    • 

CO 

O 

<  co  io 

Zuj(vnrococo<<i'< 

h 

Q 

0,        D  ~CL 

'-'O        L0CU«-i-<«0J» 

0» 

a 

LL  CO             O 
C  LU  CO  *  O 

j«       1  1  t  iZ  *Z 

on     -wso     w 

•-I 

z 

~1/>>~Z  -J 

on     ro  ^     ^      1 

1-  00 

0 

>  o     < 

u 

acM 

•_ 

o     at-  a 

0 

t- 

a  slu     o 

a>- 

< 

0   LUt-  LbK 

Lua 

a 

i-  <o< 

a< 

t- 

2  co  .s  <a 

D 

to 

Lb  >•      au: 

Lua 

z 

t-   LO       c  z 

ucr 

o 

H 

if       «klu 

C5LOOLnOLC>    »0    »<t 

^H 

ziu 

5 

Q  > 

>•  LL  Q  LOO 

ZLO    1   —  O  vij  <  C  <  CJ 

<t 

<Ll 

U. 

ca 

UTO 

•-"OC      oscc    «o   «o 

fi 

5:  • 

c 

a  < 

Ll  5 

H  OLLLL 
>        JII 

H»        •   •   •  Z    »Z    • 

<  0     0  r>  0     0     0 

• 
O 

as 
o< 

o 

a.  y 

Cr     •        H  H 

LU             1                             1 

ua 

z 

D 

0  a  x 

I 

CUD 

•— 

>c0 

• 

Lli:l5C 

LUO 

-J 

_J 

X 

Z  V-        Ch 

d  a 

c 

XLu 

H 

u.  <  a  a 

a 

o 

K  1- 

• 

JOH  • 

> 

<J 

Z~ 

O  U1 

co 
< 

a     i-     o 

<  H  u  a  z 

o 

2 

_j 

JO  LUUJ>-. 

> 

\-< 

z 

_i 

CUhl- 

U 

ZC 

<r 

< 

L0        _|<  <T 

z 

LU       > 

Q-0COCMO-*    •v0-«O 

< 

0 

?:a 

o 

a  —  u     i 

LU 

»-.     o 

lL!0'O*OW<OON 

K 

< 

z 

a 

LL  h-       t- 

lu  a  u     a 

h-  --  ~  O  O  O    •  h- O  O 

< 

LU_J 

M 

HI 

i-  coluolu 

a.  r> 

>-i      LU 

<•        •   •    •  z    •   •   • 

c 

xo 

K 

h 

Zajiiu 

DK 

LL       Z 

3—       OO-*        NOO 

KU; 

< 

Z 

LUT  h       < 

h   <fli         LL' 

1                          1     1 

< 

LL 

CC 

u 

u 

<JO           C 

<LYLL! 

h 

t  • 

H 

J 

o_j- 

X 

*J 

O  Z   •  to 

> 

a  ll 

L3 

O 

a 

< 

(L 

l-<S 

••7       *.* 

> 

13 

LL'  0    Z)"?'1 

T 

r 

c 

<r 

Zcr 

a 

z  c 

ZOC       DLl 

o 

a 

O-JOOhOJ 

► 

U 

LUcr^ 

< 

Oh 

OmZZhO 

0 

Ll! 

s:ll. 

<-a »-  5" 

V 

u 

U1 

*— » 

ri>-.  1 

_i 

-*a 

—  H    <  O  DLL     • 

UJ 

z 

LL  K  to  LU  O 

o_i     i/, 

< 

-J 

_J 

•— •  i—  <* 

o 

K  ~ 

H  <       •-  U'       U 

z 

u 

1- 

a  z  Lt  tr 

r     a  l      en 

U. 

C  <j 

c 

D  <  O 

CO 

<     . 

fi  u:  C-  V-  5"  to  z 

LU 

Li  LU  LU  LL  Z 

LL'>-UID_IZ 

«^  h 

0 

czo 

LL  > 

--  a  z  :d     jm 

•  • 

a 

i-  z  >     a  o 

l/.OZH  L« 

LU 

J«f 

<»■ 

0 

Q   f 

a  u  >~  _i  ll :  —  h 

<■  or 

< 

z- 

zoc u 

>-        z^auj     d>w 

U 

h-C 

CO  LL  V 

U  5 

U  LU  -I  CJ  O  C  < 

H  «r 

_j 

LLC 

uz 

a             O       LL'       Cv  LL  <  O 

z 

< 

f- 

-  ia 

LU 

u   a  C  to  <  U  Ll 

<_J 

c 

»-_ILJ>-  5"  >- 

<           >->-Z_J'-'      toz 

<r 

>  _JO 

a  h  <r 

O  •• 

u:     o     a     I 

no 

to 

cc- 

1-  LLO 

5"            t-C5LU<a_j       •-. 

2: 

<  _JZ 

LJ       _J 

C 

C,  CO  (J  -«  C  K 

a 

JDdo-o; 

2        ua     sk>-_j> 

a 

ZD 

LOLL  O 

w  c 

*■     «hta 

Ll 

c 

<j-r 

*f  a  to  ll 

D           <lLl"0ll/'<t<f 

0 

OZ 

CO 

I  c  tr 

<  — 

3  _J    *       tr  D  Ll 

k  k 

LU 

_JLU  >-  Z 

to        azZLL'LLtouto 

LL 

u. 

Jff 

U'    in  7      r\  k 

<-  -7 

k 

IL'II 

rr\  tr  ii! 

Ii    iii  >—  T     iOh 

a 

10  to  1- 

.. 

-  - 

l-  «i  Z  O  >•    1   < 

coll 

u 

L"  C  tOO 

2                     1-  h  u  Ll  a  _J 

LU 

LLU 

0 

U! 

< 

to  r  ~  k   11  7"  * 

c 

li 

<  < 

_i  .j 

u.         a  a  <            1-  •- 

a 

(-  K 

z 

u 

o 

>-       t-  t^  0  — 

_j  — 

_J 

a  q 

to  to  <  < 

h     c<<a»»«uto 

OOLU 

Z 

V 

to  ll  <  Li.  Ll 

<f  u 

_J 

LULL 

to  f"  t-  K 

to       <_J_ILLXXXli'U1 

5T 

zzc 

LU 

••  0 

N  I  LLLT  Z  OO 

o-  z 

o 

>  X^'UC  O 

>-      OOOa^DDJC 

UJ 

LL'  UJ 

a 

UHDUH 

u  >- 

u 

<t  <  LU  Ll:  l-  \- 

to     _itoior«r«T<wii- 

H 

cc 

• 

LJ 

k-  0 

t- 

z 

tc 

IT 

< 

LL 

H~ 

Ll! 

D 

> 

• 

L 

to  o 

IT 

LO 

CO 

tf, 

*  0c  Z 

U 

10 


IT 
O 
V 
CT- 

I 

00 

ro 
o 

C\J 

Q. 
< 


00  to 
tu  UJ 
J      _)      uo 

0205:  WW 

"J     •  ~>     •  UJ  UJ 

C       OLUUJ 

< 00  <  w a.  a 
ososoo 

•-  ~)  •-<  n  UJ  UJ 
O  *  O  y.  OQ 


00  00  00 
UJUjLJ 

— I I I 

ODD 
OOO 
n  ->""> 

<  <  < 

HHM 

0  15  0 


OOU^OOvJ^QLOOoOJ 
n)OOujC\JC\J'-i(JW<l' 


00 
HI 

_J 

5 

oh 

JTZ 

<        L- 

H  <0 
OOC 
H  «-"U_ 

oa 

2. 

Uj  <J  U; 
H  OOj 


00  00  00  1/5  0)  00  00 

in  uj  u:  lu  U-  uj  uj 

JJJJJJJ 

-DOODODO 
OOOOOOO 
n  nn  ■"inn  n 

<<<<<<< 
OOOOOOO 

HHHHMMM 

OOOOOOO 

u>  <jo  vi/  ro  o  r--  o 
Is-  ^  o  ■*  ro  to  o 


u 

ou 

r-  n  -« 

0           •  00  ro  f1) 

00  yi 

s0  P  "1  Uj  N  »H  CVi  «-< 

00 

Uj  i-» 

•   vt       • 

0          0   • 

•    • 

>-   • 

h-K 

<j  <t  <*  r>)             «h 

0>  Oj 

00  O 

CvJ  (j>  IjO  O  00  <*  O 

UiDOO 

UU  tf)  <t 

»— 1 

^00 

ro 

n-        -         II 

ICJUj 

•-i 

H~2 

ao 

u,     ooh  a 

2 

u^<oo 

< 

<  10       |-«a 

Q 

ancQO 

» 

O 

U)      UJ      LL 

O^<*oinoro  «n   • 

00 

G 

<  00  00 

Z  co  ojf-  <t  cvj  <t  <  <o  < 

N 

U 

00        Di-Q. 

HI  CO 

cvj  in  1/,  n  •  n  • 

O 

a 

a  00         c 
c  U-i  00  y  0 

•  •  •  •  z  •  z 

ro  n  n  0     oj 

^1 

z 

•x  00  •-<  z  _J 

on 

ro  *h      —       1 

HOO 

0 

>o     < 

0 

aw 

»-< 

0     ana 

0 

h 

a.  2  a     0 

a>- 

< 

a  wnan 

Uj  a 

a 

t-  <o< 

a< 

h 

5: 00  ^  <  a 

D 

oo 

uj>     aiu 

a  a 

z 

t-oo     oz 

OCD 

0 

H 

00        »H  ID 

oojoir, cvjn  »o  »vo 

t-i 

za> 

2 

0-> 

>-  uj  a  00  0 

zo 

I  h^h<to<(\j 

<t 

<  a 

LJ 

Off 

0010 

-cr- 

000    •  0  •  0 

ro 

2  • 

C 

0  < 

U-5 

H  C  UJ  Uj 
>       JII 

1-   • 

<o 

•  •  •  Z   »Z   • 

0  ro  0     0     0 

• 
0 

a  2 
o< 

c 

or  s 

O    •       hh 

u. 

1                     1 

u  tx 

z 

3 

a  a  x 

X 

ao 

H-l 

>oo 

• 

U.  UJ  I  2  c 

ao 

_J 

_) 

X 

Zl         Oh 

q  a 

a 

XOJ 

I- 

u<aa 

a 

0 

HH- 

■1 

SOIL    • 

>- 

u 

Z~ 

OOO 

00 

< 

a     1-     0 

<Huaz 

_i< 
11- 

0 

2 

_J 

_l  O  a  UJ  >-> 

>- 

i-< 

z 

_l 

OIJHI- 

O 

zo 

< 

< 

00       _J<< 

z 

0 

O 

UOJIU 

UJ 

> 

a  •*  0  <t  0  00  •  0 -h  •* 

< 

sa 

0 

ttMU            I 

UJ"-" 

0 

U-<\0O<tON<mON 

h 

< 

z 

a 

UJH        H 

u.  ao 

a 

h-0J 

hOOHj    •  -^  O  O 

< 

UJ  -J 

l-H 

Lb 

1-  00  ujg  uj 

a  D-* 

UJ 

<  • 

•  •  •  z  •  •  • 

0 

10 

H 

h 

z  aj  x  1 0 

DHU. 

z 

J5-< 

00-*      00  0  0 

HOO 

< 

z 

Ui  2  H      <r 

|-<U. 

UJ 

1               1  1 

< 

a 

CO 

UJ 

UJ 

UO           Q 

<  U.  UJ 

1- 

t  • 

y- 

_) 

OJ" 

I 

0 

oz  «oo 

>- 

auj 

0 

O 

a 

< 

CO 

f-<N 

••  Z      •-'Sr 

> 

0 

U'Q  z  >-  z  c 

I 

c 

0 

< 

zee 

0 

zo- 

zoo     0  a 

0 

a 

aj  uo 

•— <  Uj 

H 

u 

aos 

< 

ON 

GhZZhO 

a 

u. 

jujHtti-r 

U 

u 

t— 1 

r«  1 

_J 

t-l  O 

hKCDIi     • 

UJ 

z 

UJ  l-  00  UJ  <r  0 

_J     t/. 

< 

_J 

_l 

nil-  <j 

G 

H    ^ 

f    <f      •-<  U:      O 

z 

u. 

1-      0  7  a  or 

0        u      0 

a 

on<c 

D  <C> 

IT 

<    • 

0  li'  O  h  ?  (/)  7 

UJ 

O  UJ  UJ  UJ  Z 

UJ  >  0  ->  J  z 

<\-  0 

ozo 

UJ> 

kIZD      _Jhh 

•  • 

a 

h  z> 

0  O 

.- 

000  ZU.  UJ»- 

U.' 

_i<  < 

0 

a.< 

aijMjiuMi- 

< 

a 

< 

z  «-■  z  0  0  0 

>- 

z  oa  u.     d>oo 

0 

hC 

trai\ 

u? 

C  U  _J  L"  O  C  < 

y 

< 

j 

UQOZ 

a 

O       Uj       UU  <0 

z 

<r 

h 

-  xa 

UJ 

en  a  0  00  <  O  UJ 

< 

j 

c 

mJOh 

2>- 

<r 

-<>  Z_Jhh       OOZ 

< 

>_jo 

OH  «r 

Q.  •• 

UJ       O       Q       I 

oc 

00 

ODi-.       h  UJO 

2: 

h  ou1  <  a  _i     ►- 

5: 

<r_IZ 

a     _j 

C 

c  00  uhc  k 

00 

5"  Da  <h  a 

2 

oa     2:  k  >-<_i  > 

a 

ZD 

ITIlC 

<r  c 

^     1-1  k  0  a 

UJ 

c 

*f  cc  <r  a  00  u. 

D 

«fU-oaot/'<<' 

c 

DZ00 

"Ctf 

<  >~> 

2  _l    •      (/>  D  UJ 

h 

H 

U' 

_JU!>-Z 

(T 

Q  ZZU'UJOOOOO 

a 

U' 

IfY 

ILJI07       r  H 

HH 

Z 

1- 

luiiicn 

00  III 

li    III*-  T  JOh 

a 

00  tn  t- 

•  • 

_IU 

H  <  z  0  >  1  < 

00  UJ 

0 

0  0  00  0 

2 

t-t-U'iitrj 

u 

UJU  0 

U' 

</  a 

I^ChkCZJ 

r 

u, 

<  < 

_J_J 

U! 

a  or  <r            h  •-« 

a 

H  HZ 

0 

c 

>       1-   000  •-« 

_) 

t—i 

_J 

a  a  0000  <  < 

H 

O 

«i<a  •  •  »ooo 

OOUJ 

z 

(- 

00  U'  <  Uj  U.'        •- 

<a 

0 

_l 

UJ  UJ  00  1/'  K  h- 

00 

<JJ0JXXXU,(/1 

r 

zzo 

U! 

••a 

\iujazoo 

Q 

z 

0 

>>  uooo 

> 

OOOa  33DJO 

a' 

UJU. 

a 

UJO 

a  1- 1  a  ai  1-  1 

UJ 

w 

L-' 

<  <  UJ  Ul  (-  h- 

</) 

_JCnc0O<<<UJU. 

H 

n: 

• 

U' 

h-  a 

y 

z 

CD 

00 

< 

a 

.-u. 

•-I 

UJ 

D 

> 

• 

u 

00a 

it 

c 

IT) 

■■J) 

■a  oz 

c. 

11 


o 
N 

0> 

I 

a 
r, 
o 
N 

V 

< 
_J 
u 


i 

<l 

« 

k/j 

e 

o 

u 

a 

u. 

a 

*■* 

• 

a 

u 

•— • 

^ 

t- 

l/) 

< 

> 

a 

if) 

K 

EC 

l/> 

D 

2 

m 

o 

H 

2. 

0  LU 

a 

DC 

c 

war 

ir 

u  c 

z 

h 

^- 

_j 

_l 

c 

Tn 

HZ 

u 

z< 

o 

• 

o 

£Z 

X 

z 

o 

1- 

< 

^^ 

• 

h- 

en 

o 

u 

< 

ID 

_i 

•— i 

_l 

_) 

H 

_J 

< 

< 

o 

Q 

L 

u 

I 

a 

> 

ID 

a 

r 

f- 

«r 

u. 

^ 

_i 

iLi 

li. 

O 

z 

u 

w 

UJ 

za 
or- 
~o 

K  — 

«r    ■ 

U.  > 

a< 
us 

id 

a  .. 
C 

ino 
<*- 

_<a 
_ia. 
<a 
c 

^ 

i  r 

-L 
KDC 

u  7  > 
<  C  U 
_l~  ^ 
D  ^  W 

„.    M 

iuuuj 


a  jl 
-  _  o 

-  _Jt- 
ilJ  -J  CD 

a 


z  >-  z 

tn  —  (J)  o 
Ui  i-  u  •-  D 
u  <  UJ  _it- 
u  a  z  _jcq 

Ll.  LLl  •— i 

a     z 

O 


_J  WZ 
<  LO  O 

X2U_D 

Dait'jK 

<li        _JtE 

ICh 


>  Z 

o     wo 
a  a  o-h  d 
U'  h-  <  _i  t- 
Z       O.JCE 

Uj         -J  -> 

2 


z 

UJC 

—  1 

CD  U 


c 

u 

r 


z     >  z 

UC150 
C  <  Ct  i-  D 

u  o  2  _j  ec 


X 

<  a  z 
r  r  r 


-on*i,*c<*  —  <tvfOv£>acoaooOvONa,oooc\jrocvjr--(\jN-o<£) 

OO\iOOPJOP)'<P)COin0,O(?n)N>UP)-CMUNNr-'ifCJOO 
—  C<JoO  (*-.  —  —  —  "COOrnC\,(\ICy  —  -hOO(\J(\J0JC\IC\JC\jOOO 

oooooooooo^oooooooooooooooooooo 
I   I 


NOOOJ^oCJ^sJuyO^QJCVjNiry^^vroO'N-olOr-OvC^OOr-   I    -^   i  in 
OLOOON— \OOujfs-OON<J>A;<t>U>iJCMI10^C\JC\ia'mu;^0-HO^   i   >o   I   o 

nooo^oo^c\j<tO\OC*j^c\jNc\jvcnrooc\jajrocoininin-<oin  i  oo  i  s 


OOOO^i-H^<0000^-'f')<\jl\JOOOOOOOoOOOOOOOO 


00 


NOOO^iCMOONOh  ina-^aDO^vOOOOJoCNvDONLOnoO     I    ~  I   oc 

loooo'aois-  inoc^a}a>o>cocoa>inv£j-<c>a;C)>c>  o-  co  in  c\j  o  <t  i  u^  i  ir  i  cm 

ooooooooooooooooooooooooooooooo  I  r-  I  O  I  o 

oooooocoooooooooooooooooooooooo 


ZOh        <Q.  0J  —  (J<CCJU. 


z 


rooooiDsO  —  vOOCf,o<tc\jNroo-*c\jOv  -<  —  lr)vC)CoroaO'tf<^JC\JO<-' 
(^  ooo-^rocoirnnvon^r-inNin^invCvOPOooNNvoofM  —  o  <»• 
noooi/icocDoo<tvOODO<j-co<t-*ro(vjoooo  —  rr;inoo-«**oo 


in 


o 

CM 

o 


OOOOOWOOOOOOOON(\|hWOOOOWWWW--000 


r 


^  i\  sin  r,  c^•*^^-^o^r)a>oonl/Jv^>o^cDa:c!>rl<tococrrc^^LOCC^c 


ro 


r 


ro  ro  r-  oo,f^-'-cc-o^<}COo<tr:aoD(\J^^o^c^  cv  -<  *o  cmt.  cv 

Ioo^^^clr^c-'^•licrfv<tlr,o^^o^'calr;<c^ro^\o 


o 


c 


^^c,Jo-«ooococvi:<t^^ocooca.,  ooNioocmif.  M\MEcrNN<tr-<t 


IT' 


cvr<3iT'iNff.oc^(\n<tu'vt.r-occ^O'-c  r<tu  \omt  oo- 


2 
D 
1/ 


IT 


> 


C 

o 
c 


7 


U  _J 
-J  «0 
CE<C 

«ri-  < 
_l< 

<    o 

>     17 

z  z  y. 

a)  wo 
U'UJZ 

I-  H  u 

c  oc 

lib  • 
r  r  «r- 

*  rvz 


12 


O 

\ 

y 

N 

1 

CO 

r, 

0 

2 

CM 

< 

\ 

a. 

LL 

o 

< 

c 

_J 

q: 

0 

a 

to 

z 

D 

i— » 

H 

u; 

< 

u 

a. 

z 

K 

< 

00 

VI 

z 

c 

• 

c 

H  o 

X 

5 

a  a. 

K 

LL 

c  a 

# 

c 

C  Uj 

CO 

a.- a 

< 

c 

a 

_J 

z 

>- 

_l 

>-< 

>< 

<. 

_l 

_itr 

c 

c 

ia 

c 

(-  < 

D 

u 

z 

UJ 

oa 

t- 

r 

5:0 

z 

z 

t- 

Hi 

< 

u 

uj 

u 

c 

_j 

zy> 

z 

_j 

ON 

t— 1 

0 

•—  0N 

h 

u 

h-  -« 

<l 

<  • 

li. 

IT  > 

X 

U2 

a 

LL 

< 

cx  •• 

J 

0 

c 

coo 

CO 

<f  ■-. 
_icr 

_JLL- 

<  a 

0 

H 
..(X 
LL  C 

h  a 
—  m. 
en  a 

LL  U 

o>z 

|-<LU 

LbQ.  \J 
_j  <  w 


LL 
Lb 


LLH- 

£Z     u_ 

•— ■  uj  a 

>  CD  LU  LL' 
<  5l  h  C 

o< 


c 

LU       >-Z 

httUC 

u  <  a  1-  d 

Lb  _JLL  Jh 

jozjr 

_i  COLb>-' 

a        s; 
o 


_i 
< 
Z(-      z 

oz>o 

hh  uj  O  "-  D 

I-  c  cr  _j  h 

«T  «-•  Ul  _J  CD 

auzn 

LlZUJ? 

0  ~ 

o 


h 

z     >~z 

LbLtOC 

r  «r  a  >-o 

-  _IL  _JI- 
UG7JF 
Z  COUJ*-' 


r 
>-     1- 

<  u  z 
nco 


>OCOO'H<t^NOMr/OMl.rO<fCM/iM,)tftOvOs}OONWP;riOC1j 

ooooNi^vt/ojruO'O^o-'CCir)  —  ou^c\jmo«uioor-Nc\jr;ocu 
c\iooo<MCMCM-,o-<oc\jr')CMCMr'/CMCMc\jc\.o— 'ncMCMCMCMnoo^ 

00000000000000000  o  0000000000000 


o 
o 


ovcoovcrjcx,-Hr)^Hvr<fO(\jrovc^n*-K  r,~!maojr/ir>.-<vCir-  *-af, 
NNvoir^NcccrorcPinNoccrcnccoc         ccN^oooNNcrcnco     vocr 


vCOOOCTC0OCMOC0Ofs-aCMOOCMOCM-<O-,CO  —  v^OJif,  oton   |    O    I    0 

nooor, no-<  —  vcovO»cooaooo-<r/ooinovcNC^OLf)aooo  i  —  i  <t 

cocor\Jwwcoocwrv,(\irvj(\i^w--ooawacv!--.coo 


o 
o 


c 


cvjoooOLOoocoa'OonoNNnrov^roLO-stoocoo^snco^cor-  i  cm  i  o 
ooooNcvjvo-HOj^oooLOvoo-'Oinvc.oro^oNr'isOr.  <J-o(^-  i  £  i  ir, 
^ooorMr;oo<fNoino(Moinro<£Ln<*yocMin--«CM'-«coij";<ioro  i  o 


MOOONNMtiHrrjONNSNiO^'ijrinoO^NNiO^riHOW 


a"; 

CM 


C 


< 

C 

LL' 

CD 
< 


m  ro  r-  ac  nr-HCpHos^oDo^niaoopirNo^p  <\;  —  vo  c  ir  (m  I  r^  i  c 
acoor-  r,  \dlt!No-<c.  irioooj-ctLf;OvONocooorr;<o  sr  own)  i  o  i  -si- 
lt r-  Ch  O  vc  r  m  -<  o  r*  0'ro<tcMCON-  —  \oro\OoNF".  >oir  —  or'^f1  I  ~<  l  *£• 


ro  cm  o  .-  cc  c  oOvL<t-iroooocccoDh  incntripcMCiNcccoNr-  <}•  n  --  <t 


LO 


If) 


o 
c 


^o.ir<fiOviNocco^(Mn<tLfvcNcrao  —  cm  ro  ■*  in  ^  n  ao  a  o  »•< 
__<_,*.-.,H_t__^,<\jc\;oocMr  cv  cv  cm  oj  oj  r  r, 


CO 


C5 

> 


co 

CD 

z 


u     _J 

-J    .0. 

a.  <  a 

<fh-< 
_)< 
mCI- 
<r  O 
>_JZ 
<  _J 

zdco 

DZli 
COIT  G 

u_  u:z 

h-  h-  U 

coc 

7.-Z 

Illl:  • 

• 
*  a  z 


13 


- 

a 

S 

tyP 

s 

to 

r 

o 

Cg 

s 

N 

< 

U 

a 

<l 

c 

_) 

c 

0 

in 

a 

T 

— 

V- 

< 

Q 

It 

- 

VJ 

Vi 

Z 

• 

7 

K  < 

X 

C 

a  z 

H 

3 

c  c 

» 

L 

a  c 

I/- 

C 

a  u 

< 

i* 

u. 

_, 

Z 

< 

— 

_, 

C 

_i 

T 

a 

■ 

0 

^ 

ZU 

UJ 

u 

•■- 

t- 

ro 

z 

r 

□ 

1 . 

~l 

h- 

u 

< 

cn 

z? 

■z> 

OK 

z 

-a 

•— 

1-  — 

K- 

<   . 

< 

U-> 

- 

a  < 

X 

U5 

u 

cr 

L    •• 

< 

c 

_i 

l^O 

c 

«*  — 

tr 

-icr 
_iu: 
<Q 

c 

>- 
•  •  a 

U.O 
K  c 

-  u 

(/  cr 

UJ  LL 

oc     u. 
<?•  <  0 
a  cr  5:  U> 

C'U   LL 
I      >H  C 

in  ^ 


r 
uu.  >  z 

z  c  a  -  ~ 
<r  h  UJ  _i  h- 

Z       7 


UJZ 

>     oc_ 

cr  c  a-  _ji- 
u .  or  rj  _j  cc 
ZUlI-~ 
UJ       If  ? 


>       L.  Z 
a  C   <-  D 

UJ  t-   U  _.!- 

z     cu  _i  cr. 

ui     h  •-> 

V  ZE 


I 
>-  H 
*liZ 

c.  c  c 

2 


O  U  I  J   >c  CV1  O  <u  r,  \J*  i')  N  ('  j  N  10  vij  <?  O  \Q  O  CVJ  •*  C\J  CU  <J  s£  j0  O  I' ; 

r*-  n  ir,  u  o  u^ouoaM^wono-j'tt/o  in  a  o  0'  o  o  o  CM\j  o  oj 


CVJ  u< 

I   I 


<J 


—  cooo  —  ->o  —  —  coo  —  a 


r-u.  —  «o  r-  x  ir.  toii.piir  inw<j— ^u^^^lf.•<*cr)oc\Jc^cco^<i•vlj 
ln  in  in  ^  <>  \o  n  cr  cg  n  vo  n  a  &  oo  ^o  in  in  ir  >o  in  in  in  *  >o  in  v£  in  in  in  it 


c  sr  ovrir^a  ojvcoc-'inr,  ooa—  a'tno— Nojinvocr  —  xfair 
ocCMTM<tN<}o-<owojco-io-moa'0(C(r-'00'-or.r;Ccc 
o-"C^(jr)CiOfti-<i«''(ocooooHOHOooooor-r) 


cooo^c-<ooc<  —  —  oo~coooo<J>ooooocoooo 
III       I       II       I       I       III       I       II  I       I       II 


r,  ooolno~^<oo,otfcvJNn3wcvJO^^~ln\oco^ncu■<frcvc\Jo-■< 
aoootfc\JXlnln^^n~^■-ln^~ln'^ln^ovor'^oo^-N^coc\J-^o•^■ 

nooonttoc^ixo'ttc^^nwaaoo-ni/iooiH-oo 


OOOOONOooOOOOOWNHNOOOOWWOJWHrtOOO 


ccMcnoop'oc-if,  ifi\oo,hp,irPriCNr;c(j'nooir;j'<-'OrH 
n~,  coocjonnocvjON-OvfovON—  r-.-inocccojcc  c\jccoo~ 
iroornr.  —  a"  c  c  o  cmo  cmt  r~,  ~>  ■&  ~  c-  —  o  co  <nnoo  -wc  in 


OOOOCVJCVJCVJOOOO.-000(VJ-hC\j.-— OOCMCVJCVJCVJ-'.-OCO 


-^n<tlrc^  a  o  c 


cvj  r,  <*  in  *c  r-  a.0*o^cv,r,<tin\Cr-  oooC'- 
,„  —  —  —  —  „^  —  cvcvjcMc\jcvjcvjc\.c\jcvc\jrm 


CO 


*    fr    z 


< 

K 

< 

D 

• 

IL 

< 

_J 

H 

U 

< 

< 

c 

u 

»— 1 

UJ 

J 

J 

•  a 

dj  <  a 

<  >  < 

_j< 

i— • 

CH 

<r 

o 

>JZ 

< 

-J 

ZDin 

2 

zu 

K 

0' 

mc 

L 

U'Z 

K 

y   uj 

oor 

z 

Z 

UJ 

U-    • 

c 

Q  <" 

14 


2 
< 

a 
■o 
c 
a 

Q 

z 
c 

►— 
< 

a 
\- 
oo 
z 
o 
? 
u. 
c 

z 


a 

u 

c 
z 
< 

z 


< 

r 

< 

r 


H   01 

Q  > 

a  cr, 

U   D 

c:  oo 

>  a 
_;uj 
ri- 
i-  < 

z  j* 
o 

C 

z 


in 
o 

I 

00 

r.- 
o 

CM 
N 

a 
< 


a 


X 

t-- 

W 
<s 

_l 

_J 

r 

a 

L: 

U, 

u 

za 

CN 
-0 
h  — 

<r  . 

r>  <r 
uz 
u. 
c  •• 

c 

00  O 

<  — 

_ID 
I  U 

-T 
C 
\ 

"  0 

u  c 

I-    0 


~U- 
in  o 


a  o 

HUIUj 
CKlfl 
I<fD 


•  a 
h  t-  s:  e> 
u  <  u  w  u. 
I  jk  c 


_><  H!  LU  IL 


_J>00Z 

00  u  Z  >-0 

I/)  LU  <-■  _J  t- 
UZ  >  _J  CD 
U.  IL'  <  »< 
V)  i 


>  oo  z 
I-  W  c  o 

UU-ZmD 
ILUJhJI- 
_JZ>  _IC£ 
U  UJ  <  •-. 
00  T 


_l      z 

X  00  LU  "-D 
<Oti-  _  tc 

U-        -i 


z 

I--JC 

X  U  U  »~  D 
3  UJ  D  _|  h 
<  _JLL  _ICL 

LL       t- 


-J       Z 

<oo 

X  5T  LU  >-*  3 
D  (T  00  _J  H 

<  uj  "5  _i  tr 


> 
a  o 
U.  cr 
a  a 
r.  z 

a. 


z 
c 

JH 


>       Z 

rr  e1  ^  c 
<  a:  UJ  «-h  D 
_jll  on  Jh 
c  z  d  _i  en 

u  u.      •-« 


au. 

«r  n  r.  c.  t- 
_i  »<u_  Z 
o  a .  o  C  u; 
oo  u.  _j     u 


z 
crcc 
t-  u.'<r.-o 

C  K  O  Jh 

T  <  _)_Jtr 

3  "H 


>u  z 

D       5 


onounn-'C\Jr^t/)noo'Olr>vccoocc^^c\J<t•tfOJ■5fr•^0'3■\o•tf 


^■*r>)<tvorr)<ru)r)^-ir)^-n'!i-'9'<r«!t-*cMCM-d-<f<ttT)rorn-'0'5r-3-<r 

DrornnnMni'irorirororoni'ini^nnnnrinnrjronnnnn 


hOOCMlLCCO-|Wrr)HO0'.rt'HWI0<t<t<tll)'*<f<tir/C~O\CUi(i;a/ 


Oli)lfiOOOOOOOOOOOOi\IOOOOOOO00OOOOOOO 
O^OOOOOOOO-'OOOOOOOOOOOOCJOOOOOOO 

ooooooooooooooooooooooooooooooo 


OUCOOCOOQOOOOOOOOOOOOOOOOOOOOOO 

II         II         I 


ooooooooooooooooooooooooooooooo 
ooooooooooooooooooooooooooooooo 
o^oonoooooooooc  oooooooo<~>ocooooo 


ooooooooooooocooooooooooooooooo 

II  II  I 


n^cr-tfajo^n^aa'C^mmirw^o-Hor^oj  —  <>  oo  <o  n  c\j  vo  ^  r~ 


ooooooocoocooceoooooooooooooooc 


zch  <aD.ii-u<fc:jii' 


oo(T'0^nna'<tf\jroa'SooNC>;tLOo--.>o<t'«->'C<J-rorioorooovc 
ODin-'-'  —  mro<t<toin<tc\j^ooir(\jojn^ir-j-orvjojnvOvOvc 


ooooooooooooooooooooooooocooooo 


ooooooooooooooooooocooooo^ooooo 
ooooooooooocooooooooooooooooooo 
ooooooooooooooooocooooooocooooo 


ooooooooooooocoocccoooooooocooo 


ooc;oocooooccoooh  oecoooor^ooooooo 

OOOCOOOOOCOOOOOOOCOOOOOCVCOOOOOO 

oooo<"oc,oooooooor,ocooooo^cof~>rN0'~io 


ooooooooooooooooocooooooooooooo 
II  II  I 


ooooocooooocooooooooocoooooooco 
cooccooooccoccooccocooooococcoo 


<ro\cir>invcoina-cooifiinC7vLoovDooc>inri(\jr<'/c\jcvhooNh-vo 
•^uirr^cvjoirioromNooLoinvOvc-^oovOinvoroirJooo-^-^ir, 
ooooooooooooooooooooooooooooooo 


ooooooooooooooooooooooooooooooo 


_  ,h  ________  ^  eve^-  ^  c^  cv  cv'  c  <\  cv:  c\j  ro  r 


*o 


o 


< 

c 

• 

LU 

< 

J 

(- 

cc 

< 

< 

r 

u 

>—l 

l! 

_J 

_j 

•  c 

a 

<a 

< 

i-  < 

<r 

• — i 

C  h 

<r 

c? 

>JZ 

< 

_J 

Z  DW) 

DZl 

t- 

ir 

oon 

U' 

ii  r 

h 

H  li 

C?C  c 

S- 

^ 

u: 

U.:   • 

or  f 

*  r-  z 


15 


u- 
o 

o> 

N 

I 

r; 
o 

N 

a 
< 


ifl 


* 

< 

o 

o 

a 

a 

z 

u 

•— 1 

h 

<s 

2 

cr 

UJ 

y- 

t- 

ir 

(/> 

Z 

(-  >- 

a 

0  ifl 

s 

c  cr 

u. 

0    D 

c 

u  in 

- 

J 

z 

>-  z 

»— < 

-j~ 

_J 

I  H 

a 

K   < 

c 

ZUJ 

u 

OX 

c 

Ll 

• 

z 

'J 

X 

< 

< 

H 

a 

• 

o 

10 

IT' 

A 

«r 

>— 

_J 

t- 

_l 

«.' 

• 

u 

Q 

- 

c- 

a 

u. 

«r 

1 

_, 

-7 

O 

U' 

a 

l> 

ON 

-a 

H    — 
<    . 
U   > 
n  < 

a  •• 

c 

<i  — 

_jcr 

_)U 

c 

•    r 
►    0 

y  o 

yu 


Q 


:        C 
_JUJ       LJ  L 

c  t- 


_l  >■  b  \  < 

o  j  a.  *.  —  _' 

LZ>JU. 
LL  U,  <  •-" 


>- w  z 

J  Q  Z  -  _> 

lu  LL  —  _J  I- 
JZ  >  _ICL 

U-U.<  ~ 

tf)5 


u     o 

X  >-«  _j  •-  J 
Dl/'U.  _J(- 

<ri/:  D-jcn 

OH." 
U.       5" 


Z 
t-   JO 
X  C  LL  •-  O 
DU    D_lt- 

<  _iu.  _j  cl 


_J       Z 

<  C  O 

DQlT  Jh 
<f  'x'  D  _l  CC 

I       - 


> 

rr  i/1 
u  u 
au.' 
r  z 


z 
o 

JC 


>     z 

C  <-"  c  o 

<ay"D 
_j  a;  o  j  •- 
czdjc 

LOU        - 


a  a. 
<  r.  r 
_.  •  <  t- 
r  d  Co 
inn  _iq 


•    i/  nf  <tSN>Cif)Ocon  ir.  scONcococ\j>o<tcoa'  r  o>  4  t  a  a 


ooocooocoooooooooooooocoocooooo 


UK   <Lu  ^M^^iuJL 


zci-  <raa_,'-u«itE_iLL 


oooooocoooooooooooocooooooocooc 


ceo  oocoocooc  —  ooooooccooooccrooo 


cvjr~<»ir;vONcro*o  —  cv  m  <*  in  n*  Nccoo^cvjro-tfinvCN  tcd'O- 
—  —  -<  —  ->  —  ~  —  ~  —  cvc\j(\,(vojoar\  00  cv  r  r 


5 


in 


^  o  o  O  000  o  o  o  <f  o  o  0000000  ci  000000  00  1  <r 

OOOoOOOOOOOOly  OOOOOOOOOOO  OOOOOOO  I  In.  I  O 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO I O I o 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO I O I o 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO I O I o 

ooooooooooooooooooooooocooooooo I o I o 
0000000000000000000000000000000 


M(cnMO,0'<ioifiO'<<finwooooooooooooooooo  1  o  1  oc 
o  —  ni/icooo-oiu-oooooooooooooooooo  I  vG  I  C\J 
ooo-«oooooo-*c\j^oooooooooooooooooo  I  00  I  o 

0000000000000000000000000000000 


O^OOOOW"- 'vtDifONOOnoOOOCOfOOOOOO  I  CO  I  o 

n^cNj^vj-or/^-oos— ^00^0000000000000000  1  o  1  oj 

0~(\jin<*—  O  —  OOv0N<*«-'OOOOOOOCOOOOOOOOO    I    h- 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


000000  c'Ooo°oiroonc/^'^ooocooooc'~>  co  1   n 

OOCOOOOOOOOO-*OOOOOOOCOOOOOOCOOO  I  —  I  o 

oocc,oor>oooooooooor>^oooooooo°oco  I  n  I  o 


m 


o 


o 


o 


o 


o 
<* 
c 


o 
< 

c 


o 
o 
<J 
c 


o 
o 


(Mirrr^Or-iTKiOr^owoooooooooooooocoo  1  in  1  oc 

o  —  rincrooo^ouNoocoooooooooooooooo  1  m  1  cv 

0O0  —  oooooo-«(\j— ■cooooooooooooooooo  1  cr  1  o 

OOOOOO OOOOOOOOOOOOOOOOOOOOQOOOO 


> 

< 


(V 

c 
c 


IT 

c 

z 


16 


in       — 

O               1 
N                1 

Q                  1 
tL2       L2        1 

^sIoin^i^^r^Nioin^Nssr-ssNSvosvo^^^i^^vosi 

I    l 

P~    I 

m  i 

— «  i 

C*            I 

SLU       LULL    1 

7   1 

r-         i 

<l-        O        1 

i         — 

0U                I 

vy      ED.        1 

wLnvu^^r')<rinLn^cMCvir}vovcvuvO'>ovUNvL)vcvou)u)vuc>or^\uvc)i 

l    i 

LO    1 

<j  1 

ro          1 

r  >  js      I 

sh.N^h>^^^.^^^^^^^^^^^^^^^^^^tD's•^^•| 

P-    1 

O   I 

<t    1 

o          1 

_IC  DULL   1 

Z   1 

CM               1 

en  o  en  H      1 

\        — 
0.            1 

zui-      «iaajH^<HijLu                                                           J 

•  i 
<  I 

•    | 
<    1 

<         1 

_j>-  Oi  Z       1 

•  i 

•    | 

J        1 

MlJOQ              | 

7    1 

/    | 

<f  1 

U             1 

ou.  zhj  i 

*— <    1 

CO        1 

1/lUMjh     | 

OZ  >_JQJ   1 
LlUj<'-'       1 

ens      i 

u;  1 
O  1 

— 

ooooa)^ooo^rinowr--vuoosrnroooor-  <jNoujL<t;h-oiui 

■tf   1 

C\i    1 

^ 

>C0Z        1 
hWOG        1 
ucr  z  >-0  1 

UJ  UJ  w  _l  H-  1 

cvioooncM>-«tn*o-oo^vocvj»o--<McvioovcNoj^i>rr*ooo 

OOOOONOWnilHOOWWO-OOOOOOOOOH-OOOl 

.  .  •  1  •  •  1  • ,  .  1  .  1  1  .  1  1 

ooooooooooooooooooocoooooooooooi 

■tf   1 
CM    1 

•    | 
CM    1 
|     | 

P~    1 
O   1 

•    1 
O    I 

1    1 

CM   1 

"*    1 

in  i 
c  1 

< 

JZ  >_I0D  1 

1            1  1  1  1  1  1  1      1  1  1                           1  1  1  1  1  1         1 

cr 

ai  li.  <  •"■      I 

o 

ins      i 

o 

zoi-     <aajHU<tLjm                                                         j 

•    | 

<    1 

• 

D. 

_J      z        1 

~_JO       1 

•    | 
7   1 

• 

7 

00    | 

7 

■y  to  LU  >->  7>  | 

O    | 

D 

bco  d_ih-  I 

m  i 

t-i 

<  oil  _j cr  i 

C   1 

<r 

UJ 

H 

LL          ~           1 

2"        | 

•- 

a 

-'  ■■                  "~ 

noccooooinror,  ooooo<tc^-<fvco-soLno^nvoaNoD-.| 

ro  1 

00 

7 

Z        1 

NvTC>^OONCV<t^OOO^^OL(-JS^-^<>SONh-'ir,SOinl 

CO   I 

cv. 

> 

H  LO 

1-  JC        1 

woHooor>hNooonir<t<f<tm<fNrjw-oo-Hiriir,co 

• 

• 

O 

5" 

era 
or 

X  C  UJ  »-0  1 

DU DJh 1 

ooooooccooocoooooooocooooooooco 

o 

c 

111 

aco 

<  _J  LL  _!  Cl 

C 

Hi 

z 

z 

-cM^noonvoo^ooos<to^noo(cnrJpjoc\j--.-HCd2;vOiri 

00 

cr 

_j_i 

IO 

_J      z 
<  CO 

c^^HooooNinooow^co-nMcwNeNininffl-oina 
^o^oooojLO'ninoooojr;CMrnnnojinfvi--oooo-H-vj-roLO 

CM 

• 

cv 

CM 

• 

1  c 

G 

n 

HO 

zu 

X5  LU-D 
DOT  LO  _l  H- 

ooooooooooooooooooooooooooooooo 

N 

o 

i  m 
1  o 

u 

o 

TUJ 

<  LL'  D  _J  CD 

a 

< 
a 

IT 

• 
X 

\-       £ 

z 
< 

>       Z 

I  a  o     o 

isooooLi)SLncM^(Moina.nn-oo-<tso^LnNc\i^cviwo© 

1    O 

I  r, 

1  <t 

1     «■* 

10 

CO 

-ooooimo'O.o^oinaoo^nnooimra^nooo 

1   CO 
1      • 

1  ■^- 
1      • 

i  m 
1  o 

z 

t-H 

< 

i  Lua     i-o 

i  am     jh 

ioooooooocococo-oooooooooooooooo 

1  cv 

1  c 

i  in 
L  o 

H 

( 

1    CZ       _JCD 

• 

< 

< 

1        LU       -* 

<r 

w 

a 
^ 

|                 2 

_  ._ 

- 

1- 

I 

_   _ 

i-oooin^--vDvo^ooNi-roaoruainvoovDconvorro:-oo 

7  vo 

1  r- 

< 

cr 

1      >•     z 

|    [Y  LP  O  O 

o^ooovtfMoririovorncorifiNu'iOir^inp-ocNN^owc^cr 

noono'"(roo(r-^o(r.c.?T<»<tmwoaoo-r,ioo«HOOo 

1    p~ 

1  If 

1      • 

1     • 

1  o 
1  o 

1         • 

LU 

_i 
n 

HI 

i  <  a  lu  >-o 
I  _ju>co  _jh 

IOOOOONOOOOCOOOWWhWOOOOWNNNhhOOC 

1    •""* 

1  p 

1  "^ 

1  ll 
I  c 

1        < 
1         H 

0j 

U) 

u 

1    C  Z  3-JCL 
1    LP  LL)        "-« 

1         < 

1        C 

< 

u 

z  a 

OS      - 

|                      r 

■■            ■                   - 

_— — 

1         LU 
1          _l 

1       ec 

I-* 

1    LYli. 

KCfl- 

i  rooooor-c\j-ccr;mcvo-,  ~o<J-rr  pj  o  if  vt-vevomo-c- 
I  U           o  cv  cm  -  1   1         o-r^^nwm        m  vc  r^  <t  cv 

1   1 

1   ^ 
1    C\' 

I   o 
1  o 
I  ir 

_J 

•  0 

<  n 

<r  • 

1      1    •  <  u 

i                .-- 1--                     «-• 

1  7 

1       <r  I-  < 

Ll> 

1  c  cr  c  o 

l 

< 

Ci  < 

us     ■ 
LL 

a  •• 
c 

1    CO  Ll    _J 

1         L5        Z 
1   LDZ        O 

i                                                                                                      — . 

ni- 

1  NOlOvCvOtfCC-CMirvCOLOh  ~rocM^aN<*^irc^vCCMOOtfocr< 
coioc«ovDO~o'«<rctfcinin-<tsoiONnovoinr^>ns<t 

1  r- 

1    vC 

1  c> 

i  ^ 

1   vC 
I  c 

1   CM 

1  o 

1        <r      C 

1        >JZ 
1        ^  -1 
1       Z  Den 

y  o 

<  - 

1   V*-C  <-0 
1   <  _J<  _1  H 

iocoooo^<v.--oooo-.--.^^--o-ooOOO^-PJ 

1  p< 

1  - 

1  If 
l  r 

1        D  Z  LU 
1                h 

-JO 

i  a  o  o  _j  cc 

1                                      1 

1       to  coo 

_JL 

1    cr  C    -J  <- 

1        Lulu  7 

<0 

1         U       51 

1        1- 

i-  i 

d 

1                                                                                                                 __ 

—      GOP 

•*  a 

LuC 

i-  n 

|                • 
1   >  LL  Z 

1    «T  C    O 

!^c\iro<»if)vONOD(>o^oorn-*LOvCNooao^cvro<firvDNcncTo- 

1   5" 

1    D 

1  <o 

I  e 
i  > 

I  < 

1    CO 

i  rr 
1   Z 

1         ID 
1        O 

LL      • 

• 

i-iU 

1  o      ^ 

■              " 





—  — 

—        ■»< 

r-  z 

17 


o 
S 

0> 

I 

oc 
ro 

CVJ 

S 

a 
< 

J 
u 


-J. 

< 

- 

o 

u 

a 

a 

2 

C 

•— « 

K 

< 

a 

>- 

h 

u 

a 

< 

z 

H  2 

o 

a  s: 

5. 

OD 

1 

o.  in 

a 

ll 

c 

< 

z 

>  i- 

*- 

JZ 

_l 

I  LL 

L. 

K-  5" 

C 

z  z 

u 

c  c 

i.  u 

r 

— 1 

• 

^ 

> 

X 

< 

z 

h- 

tu 

• 

•j 

1/5 

z 

rf 

— 

_l 

h 

_l 

<r 

<r 

- 

o 

r 

a 

Q 

Ll 

•tf 

h 

_l 

z 

0 

u. 

•/• 

z  C 
or 

—  cr 
t-  - 
«-    . 

L    > 
Cr  < 

L,    ? 

L- 

a  •• 

r 

1/  c 

<  —i 
_  a 

—  u 
<r  Q 

r 

•  •  o- 
u,r. 
h  a 

—  u 
■re 

o 

Z'_. 

—  a 

*  V) 


ZC't-       <rOQ_l«(j<0-_ILL 


•  I 


*  I 


z 
a 
Li  — 
^  ► 

2  lu 

J. 


Ui> 

H 

>H 

Z 

•— «    »— l 

Ll 

hQ 

U 

<t  •"-■ 

D 

1  "T 

U' 

U.  3 

Q 

ax 

Ll'k      Ll 

t  z  a 
•-i  in  5 

r-1-1  LlC 

>-  CO  (-  III 


tu 

IT 
K  3 
ZH 
Lu  < 
•-.  U 

tr,  w 
y  a 

<  5 

til 


Z 
L,Q 
(/,  >- 
Dt- 
LL  < 
L.  -J 
mC 
Q  W 

z 


z 
o 

<  < 

c  c 

K    I/. 

z 


—      rx 


T 
>-       ► 
<  Ll  Z 
C  CO 


Z  u  h-       <.  U  a  _i  >-  o  <  ll.  _J  LU 


zch     <  a  a  _i  «-u  <  cj  _i  Lu 


r-NvfLONr-ODaajOCLONCnCDOOCDCO  OOSvOCONNCTJCCCO       £>ct 


O(\iNiT/nGN-*NN'CL0(^00r.  LCvCaSCDCDrvivD-^OOOOrnCvCCOCC^ 

.o^^ol^;^D^^^^^mlf)^o^^^s^^■^^l£^>o*^^^n;lC^ 


ZOK        <T0  Q.J«^<Ct  JUJ 


t>,-w^^r,a^,l^r/^^^a.a  <\  c\.  cc  vt;  n  in  c  <r  <•  o  o  lo  o  r-  — cr 
a<j  oc>^/^a<t(^j^a^aoL^.l^^o^^LPLnIr>u  roccvcco^NCo-LO 
aN     <t  n  r,  cv  r  -n  —  <tf^rlc\i-'irouLf)<tNLr,  ^cMrnooojonr. 


—  <\;n<JLnNOfvootTo-.(\n<tLO>£Ncrc7>r  —  cvj  r  <t  T.  vCNCucto  — 

—  —  —  ~  —  —  ^  —  —  —  C\J  CV  <\J  C\J  (V  CM  <\l  <\J  (V  CV  rO  m 


m 


N 


<i 

in 


o 
o 

c 


> 
< 


rx 


< 

a 

•  u 

<  J 

h  rx 

<  < 
c  u 

ll:  _j 
_J  »C 
rr  «i  c 

<  r-  < 
_J< 

«-C  t- 

<■     o 

>_JZ 

<  J 

Z3C0 

3  7  ll 

h 
■r  v  c 

LL  LL'Z 

KHIl 

a  or 

•Z7. 

U.  UJ    • 

c  c  <r 

• 

*  r  z 


18 


m 

o 

S 

Y> 

N 

UJ 

ro 

o 

z 

eg 

< 

X 

a 

u 

e> 

< 

o 

_l 

a 

c 

a 

Z 

in 

z 

Lb 

u 

a. 

1— 1 

a 

t- 

>— • 

< 

D 

a. 

O 

t- 

u. 

tf 

z 

H  Z 

• 

c 

ao 

X 

? 

o~ 

H 

UJ 

D  (/) 

» 

c 

ui  cr 

l/y 

cr  uj 

< 

o 

> 

J 

z 

yz 

_J 

KH 

JO 

< 

_J 

I  u 

a 

C 

h 

c 

zu 

£ 

u 

o-< 

UJ 

2  2 

h 

c 

< 

z 

z 

z 

UJ 

< 

> 
c 

u 

u 

o 

za 

z 

2 

ON 

1-1 

a 

<-a 

H 

UJ 

t-   -H 

< 

X 

<  * 

UJ 

h 

UJ> 

X 

0.  <r 

tr 

u. 

< 

a  •• 

_j 

o 

o 

toe 

w 

<  *-* 

_IUJ 

<a 

Q 

Y 

..  ,x 

UJO 

t-  a 

•-UJ 

war 

I-       UJ 

Z  o~ 
u.  Za. 
•-<  <(- 
U  i  u 
Hita  z 

IlCO 
U.      III. 
Lu       0.UJ 
O       UJtO 

u     a  — 


G 
>u. 

Ul- 

cru 

LULU 

z  -> 

UJUJ 


z 
c 


m 


Z> 

<U1 

a  z 

UJLL 

a 
o 


z 
c 
•-o 

-JCD 


_)  Z 

o-t-o 

2  0D-0 

or  eta  jh 
uj  a1  z  _j  cc 

I7HM 


K 
Z 

UJC 
2< 

ac 
►-•-J 

O 
UJ 


z 
o 

t-<  ID 
JH 
_ICC 


X 

<u  z 

DCO 


<tooo^>j-fr)I^o<tooNois-iriNr'/iJvrHis.or:ocrcvjOJ'C\JO-< 
<tooocon--oo(\j'-,'Coajir)C\jir)a'0<U)CO(\jOir)cvjrf)too^^^oou 


oooooooo-«oooooooooooooocooooooo 

I 


-<ooo-*c\j-<cr>or)ir)oOMf)(\JC\jrr)nooooDov£)oc^^o\OLOcvior) 

OOOOOOlf!<t«)H  rOOOOvCiSOOvOnCM-<ON-H<t-i-i(M  —  O  (\J 

'OOoon  r°ocoN  o»-oinov(onO'^*woop|"<oro<t^-,oo 


oocooriOHOrtHoooroif)-<i,)'"HCiofr)i,ir)WN-iooo 


HOOOOIr)*H(\](MU)O*i0(\l4<tMMfj*O<t'*O(C(\lvClfiO* 
vD°00<t\L'  COO.;0!(\iNO(VjO<J-—acC<tNOOSLnvO--tNN-,00 

oocooro>-n^roHC-<ro<^HW'H'*oc,NW(\)W(\iHooo 


ooooooooooooooooooooooooocooooo 


-•oooinvC^voxia'OONNnooojCMOvoovooor^gDno-Hoo 
oooo<t(v-ifDintf)vDrr)ocoir/Ntngjin<J'iocvjooNN€|o(\iocrr/ 
r^ooomoronoc^^ccoo-itcDvt^-rocvioo  o  o  —  ninoo  -•  o  o  o 

OCOOOWOOOOOOOO(\I(\|h(\]OOOOM(\IWMhhOOO 


roooovccv^crvo-^iooh  r»,oo>c\i-<oo-*0'et-r>— ■^O'r-  roocvi 
-HOcoi^oNocir)<jinoror-in-'-«-irr.  inoovDNNa^oinnco 

t\J  O  O  O  h  1>  D  IJl  Ifi  Ifi  <t  O  W  <t  !f,  h  ff  —  IP  vC  O  O  —  N  00  h    T^OOO 


oooooooooooooo-h-<c>-,oooo^oooooooo 

I 


<  o»  n  <*  io  vc  n  cc  a  o  -■  cv,  re  "*in\ch-ooovo^cvjro<tin\oh-c&o>o  — 


o 


in 


ro 


o 


-l-> 

3 

CL 

-a 

c 

<n 

»— * 

o 

_i 

>> 

en 

+J 

J- 

c 

<u 

QJ 

c 

E 

LU 

a. 

*t — 

r"— 

=5 

ro 

C^ 

E 

UJ 

S- 

a> 

.c 

< 

a 

II! 

_i 

< 


0J 

o 

c 

03 

E 
s_ 
o 
<+- 

s_ 

OJ 
CX. 


<L  < 

<\- 

i  «r 

>_1 
<_) 
ZD 
DZ 

IT' to 
L'U- 

K  H 
OC 
ZZ 

ujuj 


-J    o 

a 

^     <u 

I-     a 

C     -r- 

*  s 

UJ     c_> 

O  •• 

za 

CO 


■»;  (u  Z 


19 


*U.S.    GOVERNMENT   PRINTING   OFFICE:    1979-640-189/4102.    Region   4 


UNIVERSITY  OF  FLORIDA 


3  1262  09052  1112 


